Weights and abscissas are prese nted for the Gaussian quadrature rules of order n= 16, 20, 24, 32, 40, 48. These constants were computed on Standards Automatic Computer b y t he method described and have passed a number of checks with about 20 p laces of decimals. Values of the weights and abscissa s are also available for n= 64, 80, and 96.
l. Introduction
Gaussian quadrature rules have hitherto been computed up to the case n = 16 with 15 place accuracy [1] .1 In the work in the Numerical Analysis Section of the National Bureau of Standards, frequ ent use has been made of the rule n = 16 and even of halving and quartering the interval for increased accuracy . For this reason, it is felt that the constants for rules of higher order will prove to be of use in working with electronic digital computers.
For furth er evidence of the practical utility of high-order rules, the reader may consult Hartree [2] , H enrici [3] , and R eiz [4] . Exact values of these quantities are also interesting in view of certain unse ttled theoretical conjectures that have been made about distribution of the weigh ts and abscissas [7] .
. Method of Computation
Vie deal with the Gaussian quadrature l'Ule of order n on the interval [-1,1]:
To obtain a first approximation to the zeros of th e Legendre polynomials, we make use of the following inequality derived by Szeg6 [6] : Let Then (k= 1,2, ... , n). (5) (lc= 1,2, ... ), (6) where j k (k = 1,2, . . .) are the successive zeros of the Bessel function Jo (x) and c= 1-(2/7TY
The first 150 values of j k may b e found in [8] . A preliminary computation of (6) with n = 16 showed that the value of (h n is closer to the left-hand bound, and that five or six decimal places can b e secured intially by employing (7) as a first approximation to Xkn ' The value x~~ (1) was successively improved by u sing the Newton formula
The rule (1) holds exactly whenever j is a polynomial of degr ee:::; 2n -1. The abscissas xk,,(k = 1,2, ... , n) are the n zeros of the Legendre polynomial of order n: P ,,(X.k,,) = 0, whereas the weights arc given by the expreSSlOn (2) where p"xn= k"x,, + .. . are the normalized Legendre polynomials. See, e. g., Szeg6 [5, p. 47] . Making use of the relationship we are able to derive from (2) the following alternate expression for the weights akn, which is useful for computation: 35 (8) The derivative in (8) was computed from (3), whereas the L egendre polynomials themselves were computed from th e recursion
After the first approximation, the successive approximations were computed in double precision, and a Ebutoff value of E= 2-H was employed in the iteration (8) .
Although the abscissas and the weights are symmetric about x= O, all wer e computed indep endently.
The starting values Xkn (1) for two symmetric points were differ ent (d. (7)) . This served as one check of the accuracy of the computation. Additional checks were provided by compu ting the six quanti ties given in eq (10), page 37 . 
These checks were all met to within 2 units in the 20th decimal place. The first four checks in (10) were carried out on SEt\.C at the time of the computation, and the last two were made directly from the final tabulation.
In the tables only the abscissas lying between 0 and 1 have been listed.
